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1680	 questionnaires	 were	 completed	 and	 analysed;	 the	 median	 participant	 age	 was	 24	58 
(range:	18-68)	and	47.9%	were	male.	 	20.8%	took	part	 in	activities	with	a	high	risk	of	HBV	59 
exposure.	Over	two-thirds	of	the	sample	were	not	protected	against	HBV.	24%	were	able	to	60 
























the	fastest	growing	destination,	South	East	Asia,	 is	a	high	HBV	endemicity	region	[5,6].	 	 In	84 
2013,	200	million	tourists	visited	countries	where	more	than	five	per	cent	of	the	population	85 
are	 chronic	 carriers	 of	HBV	 [5,6].	 	 Travellers	 from	 countries	with	 low	HBV	prevalence	 are	86 
particularly	at	risk	as	either	vaccination	or	previous	infection	is	required	for	immunity.		87 
HBV	is	transmitted	by	contact	with	infected	blood	or	bodily	fluids	either	through	the	88 
skin	 (percutaneous)	 or	 through	mucosal	 membranes	 (transmucosal).	 	 Infection	 by	 sexual	89 
contact,	contaminated	medical	or	dental	equipment	and	skin	penetrating	procedures	occurs	90 
in	all	 intermediate	and	high	prevalence	countries	[2,7].	 	Hepatitis	B	presents	a	risk	both	to	91 
non-immune	travellers	and,	on	returning	home,	to	their	close	contacts	[8].		The	World	Health	92 
Organisation	 (WHO)	 has	 recommended	 universal	 vaccination	 against	 HBV	 since	 1992	 but	93 
some	 western	 countries,	 including	 the	 United	 Kingdom	 (UK),	 have	 opted	 for	 selective	94 
vaccination	strategies	based	on	individual	risk	factors	[9].		Vaccination	for	travel	is	not	routine:	95 
the	Department	of	Public	Health	England	suggests	a	decision	should	be	made	depending	on	96 
the	 duration	 of	 travel,	 planned	 activities	 and	 the	 destination’s	 HBV	 prevalence	 [10].		97 
Vaccination	is	expensive	and	usually	paid	for	by	the	individual	[11].	98 
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Backpackers	are	a	distinct	subset	of	international	travellers;	they	typically	travel	for	99 
longer	 durations,	 alone	 or	 in	 small	 groups	 and	 stay	 in	 low-cost	 accommodation	 [12].	 	 As	100 
backpackers	are	 typically	younger	 than	other	 travellers	 they	are	 less	 risk-averse	and	more	101 
likely	to	engage	in	adventurous	activities	[12].		These	factors	combined	place	them	at	greater	102 
risk	 of	 contracting	 hepatitis	 B	 than	 other	 travellers,	 yet	 exposure	 to	 HBV	 remains	103 
underresearched	 in	 this	population.	 	Thailand	 is	a	popular	backpacker	destination	and	the	104 
WHO	classifies	the	country	as	having	‘intermediate-high’	HBV	prevalence,	as	5-6%	of	adults	105 
are	chronic	carriers	[6].	106 
This	 study	aims	 to	determine	 the	proportion	of	backpackers	 visiting	 two	 islands	 in	107 












that	tourists	on	domestic	vacations	behave	differently	to	those	on	 international	trips	 [13].	120 
Individuals	 who	 lacked	 capacity	 or	 were	 under	 18	 years	 of	 age	 were	 also	 excluded.	 	 In	121 




Data	 were	 collected	 during	 February	 and	 March	 2015.	 Participants	 were	 recruited	 using	125 
convenience	sampling	[14]:	two	researchers	(GF	&	EM)	approached	travellers,	in	possession	126 
of	a	backpack,	who	were	waiting	to	board	outward-bound	ferries.		The	study	was	explained	127 
and	 if	 the	 participant	 self-defined	 as	 a	 backpacker	 –	 ‘an	 individual	 travelling	 on	 a	 limited	128 













and	 ‘high’	 risk;	 high-risk	 activities	 involved	 skin	perforation	or	unprotected	 sexual	 contact	142 
whilst	 low	 risk	 activities	 were	 documented	 transmission	 routes	 that	 did	 not	 involve	 skin	143 
perforation	or	unprotected	sexual	contact	(Table	1)	[16].		144 
Table	1.		










had	participated	 in	high	HBV	 risk	activities	and	 reported	completed	vaccination	 schedules	150 
against	 HBV	 (3	 or	 more	 doses)	 were	 calculated.	 Binary	 logistic	 regression	 identified	151 
associations	 between	 exposure	 or	 completed	 vaccination	 schedule	 and	 the	 pre-selected	152 
variables	(Table	2).	Knowledge	scores	were	calculated	by	awarding	one	mark	per	correctly	153 
















Of	 the	 1825	 individuals	 who	 consented	 to	 take	 part	 and	 completed	 the	 survey,	 the	158 
questionnaires	 from	 1680	 participants	 were	 usable	 and	 analysed	 (Fig.	 1	 Recruitment	159 
Flowchart).	The	median	age	of	the	sample	was	24	years	(IQR	6;	Range	18-68),	802	(47.9%)	160 
were	male.	1325	 (79.5%)	of	 the	sample	were	residents	of	Europe,	239	 (14.3%)	were	 from	161 
Canada,	Australia	and	New	Zealand.	The	remaining	6%	was	made	up	of	residents	from	South	162 






























































were	answered	by	1592	 (94.8%)	of	 the	1680	participants.	370	 (24%)	participants	correctly	184 




















































n	(%)	 n	(%)	 OR	(95%	CI)	 Sig.	
Median	participant	age	(years)	 23	 24	 0.94	(0.90-0.97)	 0.001*	
Gender	
Male	 186	(56.0)	 568	(44.9)	 1.0	(ref)	 	
Female	 143	(43.1)	 695	(54.9)	 0.61	(0.47-0.80)	 <.001*	
Duration	of	trip	
<	1	month	 64	(19.3)		 501	(39.6)	 0.45	(0.22-0.92)	 <.001*	
>	1	month	 264	(79.5)	 793	(62.6)	 1.0	(ref)	 	
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used	other	sources	of	pre-travel	health	advice	(Mann-Whitney	U:	165681;	r=-0.09;	p=0.001).	215 






travels.	 Two-thirds	 of	 the	 sample,	which	participated	 in	 high	HBV	exposure	 risk	 activities,	222 
reported	no	protection	against	HBV.	There	was	no	association	between	participation	in	high-223 
risk	 activities	 and	protection	against	HBV.	 Four	 variables	were	 found	 to	be	 independently	224 
associated	 with	 high	 exposure	 risk	 but	 the	 model	 explained	 only	 a	 small	 amount	 of	 the	225 
variability	in	the	data,	suggesting	that	other	factors	may	also	play	a	role	in	high-exposure	risk.	226 
In	 the	 present	 study,	 over	 40%	 of	 participants	 reporting	 vaccination	 had	 not	227 

















medical	 or	 dental	 treatment	 (5.1%)	 is	 similar	 to	 that	 found	 in	 studies	 of	 other	 groups	 of	244 
travellers	[8,17,19].	245 
Four	out	of	five	participants	reported	seeking	pre-travel	health	advice:	this	 is	much	246 










airport	 surveys	 [21],	or	by	online	 [19,23,24]	or	postal	questionnaires	 [25].	 The	online	and	257 
postal	recruitment	methods	had	low	response	rates	and	a	large	proportion	of	respondents	258 
had	 not	 visited	 countries	 with	 endemic	 HBV	 [19,23,24,25].	 Airport	 surveys	 calculated	259 
exposure	 risk	based	on	behaviour	on	previous	 journeys:	 this	assumes	similar	behaviour	 in	260 
various	destinations	and	on	different	types	of	holidays	[21].	In	contrast,	the	present	study	had	261 




representative	of	 backpackers	 year-round	across	 the	whole	of	 Thailand	or	of	 backpackers	265 
visiting	 other	 countries	 in	 South	 East	 Asia.	 Due	 to	 the	 study	 design,	 causality	 cannot	 be	266 
inferred	from	the	results.	123	(7%)	of	the	completed	questionnaires	were	unusable	due	to	an	267 
electronic	 data	 file	 corruption,	 but	 this	 is	 unlikely	 to	 have	 introduced	 a	 source	 of	 bias	268 






The	 survey	was	 only	 available	 in	 English,	 due	 to	 time	 limitations,	 therefore	 also	 excluded	275 
those	unable	to	read	English.	Collectively	 this	 limits	 the	generalizability	of	 the	results.	The	276 






Non-immune	 individuals	who	 partake	 in	 high-risk	 activities	whilst	 visiting	 endemic	283 
countries	are	at	risk	of	developing	hepatitis	B;	in	the	UK	twelve	percent	of	acute	HBV	cases	in	284 
the	UK	reported	overseas	travel	during	the	 incubation	period	[28].	Contracting	HBV	whilst	285 
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travelling	has	consequences	not	 just	 for	 the	 individual	but	also	 for	 their	close	contacts	on	286 
return	home	and	 the	healthcare	 system	of	 their	 country	of	 origin.	One	 in	 twenty	healthy	287 
adults	 who	 contract	 HBV	will	 develop	 a	 persistent	 infection	 and	 become	 chronic	 carriers	288 
capable	 of	 transmitting	 the	 virus	 [29].	 	 Persistent	 infection	 is	 often	 asymptomatic	 but	 is	289 









participation	 in	 high	 HBV	 exposure	 risk	 activities.	 Given	 the	 low	 level	 of	 immunisation	299 
amongst	 the	UK	participants	 in	 the	 present	 study	 and	 the	 failure	 to	 immunise	 the	 at-risk	300 














Hepatitis	 B	 is	 a	 preventable	 disease	 that	 can	 cause	 acute	 illness	 and	 chronic	314 
complications.	Whilst	 a	 high	 proportion	 of	 backpackers	 in	 Thailand	 seek	 pre-travel	 health	315 
advice,	only	30%	in	our	sample	were	protected	against	HBV	and	20%	placed	themselves	at	316 
high	risk	of	HBV	exposure	due	to	their	behavior	whilst	abroad.	Early	consultation	with	a	HCP	317 
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